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1
TURBO-LUBRICATION SYSTEM

BACKGROUND OF THE INVENTION

This invention relates to lubricating systems for auto-

motive components and, more particularly, to a device
whereby the turbo charger on a diesel-type truck engme.

may be lubricated from a cold start.

Diesel-fuel internal combustion automotwe engines
differ from gasohne engines in several major respects.
Power is created in a gasoline-fueled internal combus-
tion engine by vaporizing the gasoline, mixing it with
air, and igniting the resulting mixture within a cylinder
of the engine. The expanding gases from 1gmt10n force
a piston within the cylinder downward to turn a crank-
shaft which, in turn, eventually drives the wheels of the
vehicle. The mixing of gasoline with air is performed in

the carburetor of the gasoline engme |
Air needed for combustion in diesel engines enters
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the engine by way of a turbo fan unit, commonly known

as a turbo charger, which draws air 1n through an inlet
and directs it to the engine, and ignition of the fuel
occurs when the fuel-air mix is compressed within the
cylinder. One such unit is manufactured by AlResearch

as model T12.

During operation, the compressor in the turbo unit
rotates at high speeds of up to 120,000 r.p.m. and it has
been found that the use of ordinary bearings on the
compressor shaft is not feasible at such speeds. Accord-
ingly, the compressor shaft is rotatably supported 1n
aluminum bushings. Lubrication of the turbo unit dur-
ing operation 1s critical to efficient Operatlon and pre-
vention of breakdowns caused by excesstve wear of the
aluminum bushings. - o

Present lubrication systems provrde an oil take-off,
most commonly from the oil filter of the vehicle,
whereby o1l circulating through the engine block is
directed to the turbo via an o1l conduit. Such a system
does not provide efficient lubrication of the turbo unit
when the engine is first started and the flow of oil is not
yet established, or when the engine is used for pro-
longed periods of time in extremely cold temperatures,
such as commonly incurred when making runs through
mountainous areas. Under conditions of extreme cold,
motor oil thickens, and it is often as long as three min-
utes after the engine has been started before the oil is
warmed enough to reach the turbo unit. -

The current trend toward smaller automobile engines
has increased the desirability for use of turbo units on
cars as well as trucks. Turbo units provide a way for
such engines {0 operate with increased power under

heavier loads by provrdmg more fuel mixture to the -

engine.

The need exists, therefore, for an engme component
lubricating system which provides an initial charge of
lubricating oil upon starting of a cold engine, indepen-
dent of the operation of the engine’s oil pump. Means
should also be provided to replenish the oil charge
during normal operation of the engine when the en-
gine’s own lubrication system will provide lubrication
for the component part involved. As herein contem-
plated, one such component is the turbo charging unit

commonly found on dlesel engines for trucks and the
like.

Accordingly, the present mventlon has the followrng'

objects:

25

30

35

45

50

55

65

| 2 .

- To provide turbo lubricating systems for turbo-
equipped ‘internal combustlon engmes which operate
from a cold start;

To provide such systems in forms readily adaptable
for installation on existing engines;

-To provide such systems in forms utilizing a mini-
mum of moving parts and operatrng hardware;

To prowde such systems in forms whrch are self—
priming;

To provide such systems in forms which prowde
lubricating o1l for starting and which thereafter may be
substantially bypassed during normal operation;

To provide such systems in forms prowdlng for the
preheatmg of lubricating oil; and

To provide such systems in forms which are s1mple
and economical to manufacture, install and maintain.

BRIEF DESCRIPTION OF THE DRAWINGS

‘The foregoing objects may be better understood, and
further objects will become more apparent upon a con-
sideration of the accompanying drawings in which:

FIG. 1 is a side sectional view of the lubricating Sys-
tem;

FIG. 2 1s a view along 2—-—2 of FIG. l

FIG. 3 1s a schematic cross-sectional view of a turbo
charger unit; and

FIG. 4 is a schematic view of the system of FIGS 1

_ and 2 as installed.

BRIEF DESCRIPTION OF THE INVENTION

An enclosed vessel has an oil inlet directed thereto
from the vehicle engine, with oil being passed there-
along by action of the vehicle’s oil pump. A second
vessel, contained within the first, provides a terminus
for the oil inlet. The inner vessel has a selectively open-

able outlet positioned at its bottom, and a series of over-

flow ports positioned proximate its top.

The outer vessel has an o1l outlet pesmoned at its -

bottom, directing oil to a conduit leading to the turbo
unit to be lubricated. Lubricating oil reaches the outer
vessel outlet in two manners. During normal running of
the engine, inlet oil fills the inner vessel to overflowing,
whereby oil enters the outer vessel via the overflow
ports. Such oil then drains to the outer vessel outlet and
is directed to the turbo unit. |

Under cold starting eondltlons, where the flow of oil
from the vehicle engine has not yet been established, oil

is provided to the outer vessel outlet by draining the oil

retained in the inner vessel, via the inner vessel outlet
port. The opening or closing of the inner vessel outlet
port is controlled by a solenoid which may be operated

‘responsive to the operating temperature of the engine

such that when the engine is cold, the outlet port will
open and when the engine reaches normal operating
condition, the outlet port will be closed.

DETAILED DESCRIPTION OF THE
DRAWINGS

- Referring now to FIG. 1, the numeral 10 indicates
generally a turbo lubrication unit having an inner hold-
ing vessel 11 and an outer jacket 12. Bracket 13 provides
a convenient means whereby unit 10 may be mounted in
the engine compartment of a vehicle.

As best seen in FIG. 2, holding vessel 11 may be

mounted in a preferred embodiment to the inner wall of
jacket 12 as shown at 14, by welding or otherwise.

O1l line 15 extends through the wall of jacket 12 and
through the wall of holding vessel 11 to extend into
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holding vessel 11 as best shown in FIG. 2. Oil line 15
may preferably extend from a take-off on the vehicle’s

oil filter. The vehicle’s oil pump will thereby provide a
flow of filtered engine oil to holding vessel 11.

At its Jowermost, holding vessel 11 is closed off by
vessel floor 16 which may be sloped so that holding

vessel 11 has a lowermost point at which vessel outlet
17 may be formed. In like fashion, the floor of outer

Jjacket 12 may be similarly sloped.

In a preferred embodiment, vessel outlet 17 may be

10

selectively closed off by valve assembly 18. As illus-

trated in FIG. 1, valve assembly 18 includes a valve .

plate 19 mounted to one end of a rocker arm 20. Bracket

21 rotatably supports rocker arm 20 at pin 22, and outlet

17 is thereby opened when rocker arm 20 is rotated in a
counter-clockwise direction and closed when rotated in
a clockwise direction. |

To effect such rotation of rocker arm 20, solenoid 23
1s provided, mounted to the lid of unit 10 as shown in
FiG. 1. Control shaft 24 extends from solenoid 23 to
rocker arm 20, and is pivotally attached to rocker arm
20 at control pivot 25. Thus, in an extended position,

shaft 24 holds valve plate 19 against outlet 17 to thereby

close off said outlet. When solenoid 23 is energized,
shaft 24 is drawn upward to rotate rocker arm 20 about
pivot 22, thereby opening outlet 17. To assist in main-
taining a sufficient seal, rocker arm 20 may be spring-
brased to urge it into a normally closed attitude, and
solenoid 23 will then be selected to be of sufficient
strength to defeat said spring (not herein lllustrated)
when it 1s desired to open outlet 17.

As seen 1n FIG. 1, holding vessel 11 has a series of

overflow ports 26 formed about a portion of its upper.

periphery. Said ports 26 provide an outlet for engine oil
in holding vessel 11 as the level of oil in holding vessel
11 rises. This will occur during normal operation of the
vehicle when outlet 17 is closed and oil is pumped by
the vehicle’s oil pump to unit 10.

Jacket 12 has outlet 27 formed at the lowermost part
of its bottom to provide an exit point for the lubricating
o1l, and 1t 1s contemplated that additional tubing may be
attached to said jacket outlet 27 to direct oil from unit
10 to the turbo unit, as needed.

Unit 10 1s also prowded with a lid 28 which is main- -

tained tightly by wing nut 29 screwed down on shaft 30.
Such an arrangement is necessary because the oil circu-
lating system in the vehicles for which unit 10 is de-
signed is a pressurized system, often reaching operating
pressures of 80 psi, and o1l will be lost through unit 10
unless said unit is sealed. Use of wing nut 29 provides a
convenient means for opening unit 10 for purposes of
installation, inspection, or maintenance.

Operation of the preferred embodiment hereinabove
described, and shown in FIGS. 1 and 4, is as follows.
Lubricating oil is pumped to holding vessel 11 via. oil
line 15 from oil filter 30. During such pumping holding
vessel outlet 17 is closed off by valve assembly 18.

As shown generally in FIG. 4, turbo unit 31 has an
impeller 34 mounted to one end of shaft 35, with com-
pressor 36 mounted to the other end thereof. In the
particular example selected, compressor 36 draws in air
via air intake 37, mixes it with fuel via fuel intake 38, and
“blows” the resulting mixture to the intake side 39 of
engine 32.

In the particular arrangement %hown lmpeller 34 1s

positioned on the exhaust side 40 of engine 32, and is .

driven by exhaust gases passing therethrough, thereby
driving compressor 36. In other turbo units, impeller 36
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4
may be driven by direct mechanical COUplmg to the
engine, as found desirable. |
Shaft 35 is mounted in bushlngs 41 whleh con31stent
with the foregoing, require lubrication for efficient
operation.
During operation of engine 32, the level of oil within

holding vessel 11 reaches overflow ports 26, and oil
flows from holding vessel 11 into jacket 12, and exits
Jaeket 12 via jacket outlet 27, thereby reaching bushings

41 in the vehicle’s turbo unit 31, via oil line 33, and may |
be returned to engine 32 via 011 return line 42.

‘When the vehicle’s engine 32 is shut off, the flow of
oil to holding vessel 11 ceases, and holding vessel 11
remains filled with oil up to overflow ports 26. |

Upon subsequent restarting of the now-cold vehicle
engine, solenoid 23 is energized, responsive to the low
temperature of the engine block or engine coolant, and
holding vessel outlet 17 is thereby opened, thus draining
oil into jacket 12 and, via outlet 27 to the vehicle’s turbo
unit 31. In this manner, lubricating oil is made available
to turbo unit 31 upon first operation of vehicle engine
32. Valve assembly 18 will remain in an open position
until a selected engine characteristic is reached such as
engine temperature, at which point solenoid 23 will
de-energize allowing valve assembly 18 to return to a
closed position. Oil will then fill and overflow holdmg
vessel 11 to reach turbo unit 31.- -

Other features which may be meorperated into the
foregoing described unit include an electrical heater 34,
shown schematically in FIG. 1, positioned within hold-
ing vessel 11 to provide for the heating of lubricating oil
retained therein so that the o1l will more readily flow
when ambient temperatures are extremely low and the
vehicle engine has been sitting idle. Such heater may be
energized either by an external source of voltage, or by
a supply of voltage drawn from the vehicle’s own bat-
tery. Safeguards and circuits to guard against excess
battery drain are well known, may be employed with
said heater, and it is unnecessary to detail them here.

The rate at which oil flows into the _]acket 12 from the

he-ldlng vessel 11 may be controlled by the number and
size of the overflow ports fashioned in the holding ves-
sel 11. As an additional safety feature, the top of holding
vessel 11 may be left open so that, should the ports for
any reason become blocked, oil pressure will not build
up in the holding vessel 11, but instead will be released
to the jacket 12.
- Control of the energizing of selenmd 23 may be ac-
complished in a number of well known rhanners, such as’
by thermally controlled relays which will operate re-
sponsive to engine block temperature, engine oil tem-
perature, exhaust manifold temperature, or engine cool-
ant temperature, or by pressure-responsive mechanisms
which may be activated by the vehicle’s oil pressure.
Provision may also be made to manually engage and
disengage solenoid 23 by the vehicle’s driver.

Use of the above-described device is not limited to
diesel engines but may be adapted to any vehicle engine -
with an engine eompenent requiring lubrication upon
initial start-up. | -

While the foregoing has been descrtbed in terms of a
preferred embodiment, it is to be understood that the
foregoing has been presented by way of example only.
It 1s anticipated that others skilled in the art may per--
cetve variations which, while differing from the forego-
ing, do not depart from the spirit and scope of the inven-
tion as herein described and claimed. -

What 1s claimed is:
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1. Apparatus for the lubrication of a turbo charger
unit of the type having an impeller rotatably supported
on bushings, said turbo charger unit mounted to an
internal combustion engine, said engine of the type
being lubricated by motor o1l and having a pump for the
circulation thereof throughout said engine, said appara-
tus comprising:

an outer, liquid-tight vessel;

an inner vessel smaller than said outer vessel and

positioned within said outer vessel;

means to provide a portion of the flow of said lubri-

cating o1l to said inner vessel;

means to direct said lubricating oil from said inner

vessel to said outer vessel during operation of said
engine; |

means to selectively drain oil retained in said inner

vessel to said outer vessel; and o
means to conduct a flow of oil from said outer ves-
sel to said turbo charger unit.

2. The apparatus as recited in claim 1 wherein sald
outer vessel has a bottom,

said o1l conducting means 1nclud1ng an outlet formed

in said bottom, |

sald o1l conducting means further including conduit

means to carry said lubricating o1l from said outlet
to said turbo charger unit. | |

3. The apparatus as recited in claim 2 wherein said
outer vessel bottom 1s curved to direct said lubricating
oil to said outlet.

4. The apparatus as recited in claim 1 wherein said
directing means includes a series of ports formed
through said inner vessel communicating to said outer
vessel, whereby lubricating oil reaching said ports will
flow therethrough to said outer vessel.
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6. The apparatus as recited in claim 5 wherein said
solenoid-actuated valve means operates responsive to a
selected operating characteristic of said engine.

7. The apparatus as recited in claim 6 wherein said
Operating characteristic is the operating temperature of
said engine. '

8. The apparatus as recited in claim 6 wherein said
characteristic is the temperature of said lubricating oil.

9. The apparatus as recited in claim 6 wherein said
characteristic 1s the operating pressure of said lubricat-

~ing oil.

15

20

25

30

35

J. The apparatus as recited in claim 1 wherein said |

drain means includes an outlet, and
solenoid actuated valve means positioned to selec-
tively open or close said outlet.
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10. The apparatus as recited in claim 1 wherem said
outer vessel has a selectively removable lid fitted liquid-
tightly thereto.

11. Method for providing lubrication to a turbo char-
ger unit mounted to an engine, said engine of the type
having an oil pump to circulate oil therethrough, said
method comprising the steps of:

a. pumping said oil to a reservmr during the operation

of said engine;

b. overﬂowmg sald reservoir during the operation of

- said engine;

c. directing said overflowed oil to sald turbo charger
unit during operation of said engine;

d. retaining a quantity of said oil in said reservoir
when said engine is turned off; and

e. draining said retained oil to said turbo charger unit

- upon subsequent restarting of said engine.

12. Method of claim 11 including the step of:

f. continuing the draining of said reservoir until said
engine reaches a pre-selected operating tempera-
fure.

13. The method of claim 11 1ncludmg the step of:

f. continuing the draining of said reservoir until the
operating temperature of said oil reaches a pre-
selected temperature.

14. The method of claim 11 further mcludmg the step

of

f. continuing the draining of said reservoir until the

pressure of said o1l reaches a pre-selected value.
| ¥ *k X % X
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